Mathematical memories
did for the history of philosophy, but with a far lighter touch. The narrator, ignorant of mathematics, becomes a surrogate for the average reader as the recipient of a great deal of detailed information. It is indisputably a novel, but it is unapologetically educational.
The Professor is an elderly mathematician whose memory lasts only 80 minutes, as a result of a head injury in a car accident in 1975. Everything that happened before his injury, including his vast grasp of number theory, remains in his mind, but every 80 minutes he has to start all over again.
With his amnesia being understandably hard on the people around him, the Professor is stashed in a cottage on his sister-in-law's obesity research. Geneticist James Neel's theory of the 'thrifty genotype' -shaped to store fat to cope with food scarcity -receives a full critique. Similarly detailed is the authors' treatment of new suggestions that thrifty phenotypes might be induced in developing embryos whose calorie intake is limited. They discuss adipose tissue, where fat is stored, as an endocrine organ that secretes at least ten information molecules, and describe the role of cytokines as mediators of the tissue damage associated with abdominal obesity.
The epidemiology of the recent obesity epidemic -manifesting as a threefold increase in obesity in the United States in just 50 years -is covered well. In an insightful section, Power and Schulkin ask why humans eat meals instead of feeding continuously. They eruditely connect explanations from behavioural ecology with the brain mechanisms responsible and with the social functions of sharing meals. Changes in diet since the Palaeolithic era are reviewed carefully, as are the interactions between meat eating and brain evolution.
Most books on obesity are heavy on opinion and light on facts. The Evolution of Obesity is the reverse. I wanted to hear the authors' considered views on the relative contributions of fructose-based beverages, exercise and other factors to the obesity epidemic. They might also have discussed in more depth how mechanisms that limit body weight are shaped by selection forces. The authors mention the increased rates of predation for heavy, slow individuals, but they do not analyse other trade-offs, such as the risks associated with increased foraging time, the caloric costs of maintaining extra weight or the costs of those calories not being available to kin. The ingredients in The Evolution of Obesity are somewhat unbalanced, favouring proximate over evolutionary causes. Yet the book goes far beyond anything else that is available on obesity. Power and Schulkin deserve much credit for their bold attempt to combine evolutionary and reductionist explanations, and for their unflinching acknowledgement of complexity. property. He has gone through nine frustrated housekeepers by the time the eponymous one is called into service. The Professor's suit is blanketed with hand-written notes to help him navigate the world, the most crucial of which says "My memory lasts only 80 minutes. " Soon, a sketch of the new housekeeper joins the hundreds of other attached scraps, proving useful when she has to introduce herself every morning. Within minutes of their first meeting, the Professor starts to share his love of mathematics with her, and then with her son who joins them after school.
The Housekeeper, who like the Professor remains unnamed throughout the novel, is no ordinary servant. Possessed of intelligence, a keen curiosity and tremendous empathy, she is soon fascinated by her charge and surprisingly receptive to the Professor's lessons, as is her son. It helps that the Professor is an eloquent and skilled teacher. In one memorable scene, he likens the search for very large prime numbers to a quest through the desert wastelands. The Housekeeper has a vivid imagination and personifies the concepts: primes, in resisting division by any number other than zero and one, are "stubborn"; the 'abundant' number 18, whose divisors' sum is greater than itself, "secretly carried a heavy burden"; the 'deficient' number 14, whose divisors' sum is less, "fell mute in the face of its terrible lack". These tactics help readers to understand the concepts in a creative way, although not every one will want to follow the strings of equations and diagrams that occasionally invade the prose.
Mathematics inspires a reverence in the Professor. There are repeated references to numbers as mystical entities, existing on the pages of "God's notebook". And in a world that is constantly being whisked out from underfoot, the Professor is comforted by the predictability of things he can remember: mathematics, of course, but also statistics on baseball cards, or how to predict the position of Venus in the evening sky. A single mother with a dead-end job, the Housekeeper also finds maths a source of clarity: "I needed the sense that this invisible world was somehow propping up the visible one, that this one, true line extended infinitely, without width or area, confidently piercing through the shadows. Somehow, this line would help me find peace. "
The mathematical lessons weave through a narrative that is uneventful but pervaded by a sense of beauty. Although the translation is fresh, and the characters could be of any nationality, there is a Japanese ambience. The language is as precise and graceful as a tea ceremony, and the backstory as sparsely sketched as shodo calligraphy. And if the Housekeeper's newly kindled enthusiasm for numbers sometimes stretches the reader's credulity, the book is so charming that the author is forgiven. Escher's prints of tessellations form the heart of the show. Heaven and Hell (1960; pictured) is the most intricate, incorporating patterns that repeat at many size scales, inspired by the tile designs of the Alhambra palace in Granada, Spain. The print's alternative name, Circle Limit IV, reflects the mathematical challenge that the artist undertook to make it.
To achieve visual balance, Escher insisted that the shrinking patterns converge towards a circular boundary. The patterns emerge "like rockets", in his words, and flow along curved trajectories until they "lose themselves" again at the boundary. Constructing this sequence required help from mathematics. After several attempts, Escher found the solution in an article written a few years earlier by the geometer H. S. M. Coxeter. By viewing the early versions of Heaven and Hell that are on display, visitors can chart the aesthetic evolution of Escher's tessellations. Escher's work is often presented as an academic exercise in visual mathematics, but his interest lay in the real world. He declared: "We are not playing a game of imaginings … we are conscious of living in a material, three-dimensional reality. " This is emphasized in his tree sketches, which show how the patterns of branches repeat at different scales and distort when reflected in the rippled surface of a pond.
The patterns in Heaven and Hell do not replicate those found in nature -their scalings shrink at a different rate. Nature produces fractal structures, as shown in one exhibit comprising a spherical mirror positioned at the centre of a cube of mirrors. Coloured light rays bounce around the mirrors, their many reflections setting up a fractal pattern when viewed from outside. But Escher did not depict this geometry, instead using the hyperbolic one described in Coxeter's article.
Intriguingly, Heaven and Hell was created many years before Benoît Mandelbrot's book The Fractal Geometry of Nature (W. H. Freeman, 1982) , which made nature's scaling properties well known. The exhibition thus asks to what extent Escher knew about these natural rules. The artist hints that he was conscious of them and chose alternatives: "The reality around us … is too common, too dull, too ordinary for us. We hanker after the unnatural or supernatural, that which does not exist, a miracle. " Perhaps he achieved this miracle in what he referred to as the "deep, deep infinity" of his repeating patterns.
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